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This invention relates to fluid control means.

In some installations, fluld under pressure is
delivered to a pipe line by & pump, & blower, or
by gravity from a reservoir or the like. Control
valves, usually of the automatically operated
type, are installed in the pipe line for the purpose
of controlling the flow of fluid therethrough.
These control valves may function as check
valves for cutting off communication through
the pipe line when the pressure of the fluid de-
creases & predetermined amount, such for in-
stance, as failure of the pump or the blower to
properly function. Also, the control valves may
be adapted to cut off communication through
the pipe line when the flow exceeds & predeter-
mined normal flow desired.

An object of the invention is to provide an
improved fluid controlling means for pipe lines
and the like, in which the pipe line has installed
therein a valve adapted to control communica-
tion through the pipe line in such & manner that
when the flow exceeds & predetermined amount
the valve will be automatically closed.

Another object of the invention is to provide
- an improved fluid controlling means embodying
an sutomatically operable valve, in which man-
ually operable means are included in the valve
control mechanism for controlling the opening
of the valve after the valve has closed due to an
excess flow of fluid in the pipe line.

With the foregoirnig and other objects and ad-
vantages in view, the invention consists in the
preferred construction and arrangement of the

several parts which will be hereinafter fully de-.

scribed and claimed.

In the accompanying drawings:

Figure 1 is'a diagrammatic view, partly in
section, of a fluid control apparatus embodying
the invention; . . . C

Figs. 2, 3 and 4 are diagrammatic sections of
the manually operable valve shown in Fig. 1,
showing the three positions thereof;

Fig. 5 is a vertical longitudinal section of the
valve control mechanism in valve open position;
and

Fig. 6 is a horizontal section of the control
valve shown in Fig. 5.

Referring to the drawings, the main pipe line
consists of sections I{ and 12, connected to the
opposite ends of a valve 13. .

Pipe I may lead from a suitable source of
supply, and.the fluid in the pipe line is normally
maintained at a predetermined pressure by
means of 8 pump (not shown). :
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The valve I3 has a rotatable plug 14 with a
waterway {8 formed therein.

The plug 14 is adapted to be rotated by suit-
able mechanism so as to control communication
through the pipe line.

In the present instance the plug operating
mechanism is shown as comprising a sector 18
which is fixed to one end of the stem of the
valve plug 14 and has teeth in meshing rela-
tionship with the teeth of a rack bar I1.

" One end of the rack bar {7 is connected to the
end of a rod 18 of a piston {9 mounted in a cyl-
inder 20.

Reciprocation of the piston 18 within the cyl-
inder 20 is adapted to turn the plug |4 through
an angle of approximately 80° so as to position
the waterway 15 of the plug {4, whereby the
flow of fluid through the pipe line is either cut
off or permitted.

For the purpose of controlling the operation
of the piston 19, a suitable control valve device
21 is employed.

The control valve 21 in turn is under the con-
trol of a pllot valve device 22 operatively con-

5 nected to the pipe line in the manner to be here-

inafter described.

As shown in Figs. 5§ and 6, the control valve
device 21 comprises a casing formed with a bore
23 consisting of two concentric cylindrical por-

30 tions of different diameters, in which is mounted

a plunger 24 formed with spaced apart heads 25,
26, 27 and 28.

The movement of the plunger 24 in one direc-
tion is limited by an adjustable stop 28 which is

35 adapted to engage the end of the plunger having

the head 25, and the movement of the plunger in
the opposite direction is limited by an adjustable
stop 80 (Fig. 6) which is adapted to engage an
extension 31 on the end of the plunger 24 having

40 the head 28..
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The portion of the bore 23 in which the
plunger head 25 is disposed is of less diameter
than the diameter of the remainder of sald bore.

The plunger heads divide the bore 23 into a
plurality of chambers 32, 33, 34, 35 and 36.

Chamber 34 is connected to a source of fluid
under pressure by a port and passage 81 and
a pipe 38. -

The.chambers 33 and 3% are connected to a
free discharge or sewer, by ports 39 and 40, -

- respectively, passage 41 connecting said ports,

and a pipe 42, (Fig. 6). .
As shown in Figs. 1 and 5, when the plunger
24 is in a certain position, chamber 34 is con-

65 nected to piston chamber 43 by a port 44 and
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pipe 45, and chamber 35 is connected to the other
piston chamber 46, by a port 47 and pipe 48.

The ports 39 and 40 are termed drain ports.
Port 44 is termed the valve opening port. Port
47 is termed the valve closing port.

Fluid under pressure is adapted to be supplied
by pipe 38 and passage and port 31 to chamber
34 so that said chamber is always supplied with
fluid under pressure. Port 3T is, therefore,
termed the pressure port.

Chamber 32 is also adapted to be supplied
with fluid under pressure at all times by passage
and port 49. i B

When the valve 13 is in open position the
plunger 24 is in the positicn shown in Figs. 5
and 6, in which position port 44 is connected to
port 31 through chamber 34 so that fluid under
pressure will be supplied to the piston chamber
43 through pipe 45. Chamber 46 on the opposite
side of the piston 19 is connected to the sewer
42 through pipe 48, port 47, chamber 35, port 40
and passage #1.

The pilot valve device 22 comprises a casing
formed with a bore 56, in which is slidably
mounted a valve element 57 having two spaced
heads 58 and 589.

Chamber 68 in the bore 56 between the valve
heads 58 and 59 is connected to the control valve
chamber 36 heretofore referred to by a port
and passage 6i. .

The chamber 69 is also connected o a source
of supply of fluid under pressure by a port 62
and pipe 63.

The bore 56, above the chamber 60, is con-
nected to the drain port 40, by a passage and
port 64. When the pilot valve device 22 is in
the position shown in Fig. 5, head 58 laps port
64, thereby cuiting off communication through
the port and passage 64.

Leading into the bore 56, below the chamber
60, are two porfs 65 and 66.

A pipe 67 is connected to port 65, and the
port 66 connects the bore 56 with the control
valve drain port 40. When the pilot valve device
22 is in the position shown in Fig. 5, head 59
laps the ports §5 and 66.

In the present instance the pilot valve element
57 is shown operatively connected to a fluid
pressure operated device, such as a diaphragm
device T1.

The diaphragm device T{ has a diaphragm 12
mounted in a suitable casing between two
chambers 713 and T4. :

Chamber 13 is connected to a suitable source
of fluid under pressure by means of a pipe 15,
and chamber T4 is connected to a suitable source
of fluid under pressure by means of & pipe 76.

Communication through pipe 7% may be con-
trolled by means of a valve 71, and between said
valve and the diaphragm device 71, a strainer
device 718 may be installed in the pipe 75.

_ Communication through pipe 78 may be con-
trolled by a valve 19.

The movement of the diaphragm 12 is limited
by stops 88 and 81 formed in the casing of the
diaphragm device on opposite sides of said
diaphragm. -

The end of the pilot valve element 571 opposite
to the end having the head 53 extends through
an opening 82 formed in the diaphragm 12. This
portion of the element 57 is formed with screw
threads 83 for the reception of nuts 82 and 85
disposed on opposite sides of the diaphragm 712
and adapted to permii adjustment of the pilot
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12, so that the heads 58 and 58 can be properly
positioned within the bore 88 when the parts
are being assembled.

Disposed in the diaphragm chamber 74 and
encircling the valve element 57 and bearing
against one side of the diaphragm 72, is an
expansible coil spring 86.

Disposed in the diaphragm chamber 713 and
bearing against the side of the diaphragm 72
opposite to the side facing of the spring 88, is

.an expansible coil spring 87, means, such as

indicated at 88, Fig. 5, being provided for adjust-
ing the tension of said spring 81.

The tension of the spring 87 is considerably
greater than the tension of the spring 86, the
latter spring being employed merely to provide
means for resiliently supporting the diaphragm
when the diaphragm is in the down position
shown in Fig. 5 and to assist in urging the
diaphragm upwardly from such down position
when fluid under pressure is supplied to the
chamber 14 during operation of the device, as will
be hereinafter described.

As shown in Fig. 1, pipe 81 may be connected
to pipe 15, and for the purpose of controlling
communication through pipe 61, a three-way
valve device 91 is installed in said pipe at any
convenient place between the pilot valve device
22 and the junction of the pipe &1 with the
pipe T§. .

The valve 91 has a plug 92 adapted to be
turned to the three-positions shown in Pigs. 2,
3 and 4, by means of a handle 93. The plug 82
is formed with a through waterway 84 and a
branch waterway 95 leading from the.through
waterway 94 and adapted to establish communi-
cation from pipe 67 to a pipe 96 for the purpose
to be hereinafter described. The pipe 8§ leads
to a free discharge or sewer.

The main pipe line is formed with a contracted
throat 101, the valve 13 being located on the
downstream side of said throat.

Pipe 18 is connected to the throat 101 by a
piezometer connection 182,

‘The pipe 18 is connected to the upstream side
or inlet 103 of the throat {81 by a piezometer
connection 104.

It is well known in the art that when it is de-
sired to measure the rate of flow of fluid in a pipe
line or other conduit, an orifice plate, Venturi
tube, or other obstruction is inserted in the pipe
line, thereby setting up one pressure on one side
and another pressure on the other side. The in-
vention does not contemplate the measurement of
the rate of flow, but it does make use of the pres-
sure differential set up by the measuring device,
such as the Venturi tube shown in Fig. 1. Thisis
connected in the pipe line so that the flow in the
direction of the arrow first reaches the inlet 183
and then passes through the throat 181.

It is in the throat i81 that pressure gives way
to velocity. Assuming a fluid flow at a uniform
rate, the velocity in the throat 181 will exceed
the pipe line velocity at the point at the left of -
the Venturi tube indicated by the numeral 11,
but the pressure head in the inlet 183 will exceed
the pressure head in the throat i#841. This pressure
differential is utilized as the force for controlling
the closing and opening of the valve {3,

At normal flow of fluid in the main pipe line,
the low pressure on the opening side of the dia-
phragm in chamber 13, plus the pressure of the
spring 81, is sufficient to hold the diaphragm in

valve element 51 with respect to the dlaphragm 78 the open position, shown in Fig. 5, against the
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high pressure of the fluld on the closing side of
the diaphragm in chamber 4.

At a certain predetermined flow of the fluld in
the main pipe line above normal, the high pres-
sure on the closing side of the diaphragm (cham-
ber 14) overcomes the low pressure plus the
spring load on the opening side of the diaphragm
(chamber 13) and the diaphragm is moved up-
wardly. . _

When the diaphragm 72 is in the valve open
position shown in Fig. 5, the pilot valve head 88
laps port 64, and the pilot valve head 89 laps ports
65 and 66. :

Ports 61 and 62 are uncovered, thereby permit-
ting fluid under pressure supplied by pipe 63, to
flow from the pilot valve chamber 60 to the con-
trol valve chamber 38, and the control valve
plunger 24 is positioned as-shown in Figs. 5 and 6.

In this position of the plunger 24, piston cham-
ber 46 is connected to the sewer or free discharge
by pipe 48, port 41, chamber 38, port 40, passage
41, and pipe 42, and fluid under pressure is sup-
plied to piston chamber 43, from the control valve
pressure chamber 34, through port 44, and pipe 45.

In this way the piston 18 is positioned in cylin-
der 20 so that the valve plug {4 is in-the open
position shown in Fig. 1. : .

Under such operating conditions as above de-
scribed, the plug of the.valve 81 is disposed in the
position shown in Fig. 3, in which position com-
munication is maintained through pipe 67 from
the pilot valve device 22 to the pipe 15. How-
ever, as shown in Fig. 5, pilot valve head 59 laps
the port 66 so that the end of the branch pipe
line provided by pipe 67 is closed when the valve
13 is in open position.

When the flow of the fluid in the main pipe .

line {4 increases a predetermined amount above
the normal flow in the pipe line, the high pres-
sure of fluid transmitted to diaphragm chamber
14 from the piezometer 104 through pipe 16 over-
comes the low pressure plus the load of the spring
87 in chamber 13 and the diaphragm 72 is moved
upwardly away from the stop 81.

In the upward movement of the diaphragm 12,
the pilot valve element 66 is also moved up-
wardly, so that port 62 is lapped and ports 64
and 65 uncovered.

With port 62 closed, fluid under pressure from
pipe 63 is cut off from the control valve chamber
36, and with port 66 uncovered fluid under pres-
sure in the low pressure pipe line 16 is vented to
the sewer, through port and passage 66, port 40,
passage 41 and pipe 42.

Chamber 36 is also connected to the sewer
through port 61, chamber 80, port and passage
64, port 40, passage 41, and pipe 42, so that the
pressure which has maintained the control valve
plur ger 24 in valve open position is vented.

The pressure of the fluid in chamber 32 act-
ing upon the plunger head 25 then shifts the
plunger from the position shown in Figs. 5 and 6,
towards the right. In this way the heads 26
and 21 are moved to the position in which port
44 is cut off from the fluld supply chamber 34
and connected to the free discharge or sewer
pipe 42, thereby venting piston chamber 43. At
the same time, piston chamber 46 is connected
to the fluid supply chamber 34, through port
41 and pipe 48, so that the piston 19 is actuated
_ to operate the valve plug mechanism angd effect
rotation of the plug {4 towards closed position.

When the port 65 is uncovered, the low pres-
sure or opening side of the diaphragm (cham-
per 13) is connected to the sewer, as has been
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heretofore described, thus bleeding the prés%
sure from the diaphragm chamber 13 and caus--
ing the dlaphragm to remain in the valve closed

‘position against the stops 80. With the ‘dia-

phragm so positioned, the valve I3 will remain
in its closed position. o /

After the cause of the excess flow in the main
pipe line has been determined, and the cause
remedied, before the valve 13 can be opened, it
is necessary to manually operate the three-way
valve 81 by turning the plug 82 from the posi-
tion shown in Fig. 3, to the position shown in
Fig. 4, which latter position is termed the re-
storing position. In this way the pressure of the
fluid supplied to diaphragm chamber 13 through
pipe 15, is permitted to build up again, since
the venting of fluid under pressure through pipe
67, port 65, port and passage 66, port 40, pas-
sage 41, and pipe 42, is cut off. :

When the valve 18 is closed, there will not be
any flow of fluld through the pipe line it, and
consequently after the valve 81 has been operat-
ed in the above described manner, the pressure
of the fluid supplied to both diaphragm cham-
bers 13 and 14 becomes equal. Under the force
exerted by the spring 87, the diaphragm will be
moved to the position shown in Fig. 5, there-
by effecting operation of the pilot valve 22, the
control valve device 2f, and the plug operating
mechanism, so that the plug 14 is turned from .
closed to the open position shown in Fig. 1. Aft-
er the plug of the valve {3 has thus been opened,
the operator turns the plug 82 of the valve L1
from the position shown in Fig. 4 to the position
shown in Fig. 3, so that the parts are again po-
sitioned for normal flow of fluild through the
main pipe line 1. ‘

When it is desired to test the action of the
diaphragm 12, pilot valve device 22, and the con-
trol valve device 2{, the three-way valve 81 is
operated to turn the plug 92 from the position
shown in Fig. 3 to the position shown in Fig. 2.
In the latter position fluld under pressure in pipe
line 15 will be vented to the sewer pipe 96, thus
bleeding the pressure from the opening side
(chamber 13) of the diaphragm device. The di-
aphragm 72 thus moves upwardly under the force
exerted by the pressure of the fluid in the dia-
phragm chamber T4, thereby causing the mech-
anism to operate to close the valve plug i4 in the
manner heretofore described. :

After the test has been made, the plug 92 of
the valve 84 should be turned to the restoring
position (see Fig. 4), whereupon the pressure of
the fluid supplied to diaphragm chamber 13
through pipe 15, is built up again, thereby re-
storing the diaphragm and its associated parts
to their normal positions.

The purpose of the valve 11 is to control com=
munication through the pipe 715. When the ap-
paratus has .been assembled and the parts are
being tested, the valve 11 is adjusted so that when
the diaphragm device 11 functions to effect clos-
ing of the valve 13 no more fluid will be passed
through the pipe 15 from the throat {8f than
the waste ports 65 and 66 can carry off. In this
way an increase in the pressure in diaphragm
chamber 13 sufficient to overcome the pres-
sure in the diaphragm chamber 14 is prevented.
The diaphragm device Tt will be less sensitive
to variations in flow conditions which result in
causing false operations when small, instanta-
neous surges, such as water hammer conditions
and the like occur in the main pipe line 11,
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Having thus described our invention, what we
claim is: ‘

1. In a system for controlling the flow of a
fluid the combination with & pipe line having a
constricted throat, of a main valve for control-
ling the flow located at the throat, fluid pressure
operated mechanism for the main valve, a con-
trol valve for controlling the operation of said
valve mechanism, fluid pressure operated means
. for operating said control valve, a pilot valve
dévice for controlling the operation of said con-
trol valve operating means, fluid pressure oper-
ated means for operating the pilot valve and hav-
ing opposed chambers and a diaphragm there-
between, one chamber being connected to the
throat on the upstream side of the main valve
and the other chamber being connected to the
inlet of the throat to thereby provide a pressure
differential on opposite sides of the diaphragm
and a spring acting against the high pressure
from the inlet to unbalance the diaphragm and
thereby effect operation of the mechanism to
retain the main valve in open position under pre-
determined flow of fluid through the pipe line, a
pipe connecting the pilot valve with the pipe
connecting the throat and the first diaphragm
chamber, whereby low pressure fluid is supplied
to the pilot valve for distribution to the control
valve when the pilot valve is operated from valve
open position to valve closed position, said sec-
ond diaphragm chamber being adapted to be
supplied with sufficient fluid from the inlet to
move the diaphragm away from valve open posi-
tion upon a predetermined increase in flow of
fluid in the pipe line, means for connecting the
first diaphragm chamber with a sewer when the
diaphragm is actuated by an excess of fluid
pressure in the pipe line to thereby bleed the
" pressure from the diaphragm chamber and cause
the diaphragm to remain in valve closed posi-
tion, and a manually operated normally open
valve in the pilot valve connecting pipe adapted
to be closed to cut off the communication of the
first diaphragm chamber with the sewer to there-
by permit fluid from the throat to build up again
in the first diaphragm chamber and thereby re-
store the pilot valve operating means to an oper-
ative condition.

2. A fluid control system comprising a pipe line,
a main valve for controlling communication
through the pipe line, fluid pressure operated
mechanism for operating said valve, a control

valve for said mechanism, fluid pressure means .

for operating said control valve, a pilot valve
for controlling said control valve operating
means, fluid pressure means operable upon
normal flow of fluid in the pipe line to re-
tain the pilot valve in position whereby the con-
trol valve is held by its operating means in main
valve open position, means connecting said pilot
valve fluid pressure means with the pipe line
whereby upon an increase in flow in the pipe
line the pilot valve is actuated to effect closing
of the main valve, means for connecting said
pilot valve actuating means with a sewer when
the main valve is in closed position for render-
ing said pilot valve operating means inoperative,
and means for disconnecting said pilot valve
operating means from the sewer and for con-
necting the same with a source of fluid under
pressure to thereby restore the pilot valve oper-
ating means to an operative condition.

3. In a system for controlling the flow of a
fluid the combination with a pipe line having s
constricted throat, of & main valve located at
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the throat for controlling the flow, fluid pressure
operated mechanism for operating said valve, a
fluid pressure operated control valve for said
mechanism, a pilot valve for controlling the
operating pressure of said control valve, operat-
ing means for said pilot valve connected to points
of different size in said pipe line and operated
by variations in the differences of pressure caused
by variations in flow therein, means controlled
by said pilot valve when the pilot valve is oper-
ated upon & predetermined increase in the flow
of fluid in the pipe line for exhausting the pres-
sure from one of said connections to render the
pilot valve operating means inoperative, and a
valve for controlling the flow of fluid through
said exhausting means.

4. In a system for controlling the flow of fluid
the combination with a pipe line having a con-
stricted throat, of a main valve located at the
throat for controlling the flow, fluid pressure op-
erated mechanism for operating said valve, a
fluid pressure operated control valve for said
mechanism, a pilot valve for controlling the
operating pressure of said control valve, fluid
pressure mechanism operatively connected with
the pipe line and responsive to variations in pipe
line pressure for operating said pilot valve, said

. pilot valve being disposed in position to main-

' tain the main valve in open position under pre-
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determined normal flow of fluid in the pipe line
and being operable by its operating mechanism
when the flow in the pipe line exceeds a prede-
termined amount to effect closing of the main
valve, fluid connections controlled by the pilot
valve and retained closed thereby when the main
valve is in open position and opened by the pilot
valve when the main valve is in closed position
for exhausting fluid pressure from the pilot valve
operating mechanism to render the same in-
operative when the main valve is closed, and a
valve for controlling said exhausting means and
operable to restore fluid pressure to the pilot
valve operating means. -

5. A fluid control system comprising a pipe
line, a main valve for controlling communication
through the pipe line, fluid pressure operated
mechanism for operating said main valve, a con-
trol valve for said mechanism, fluid pressure
means for operating said control valve, a pilot
valve for controlling said control valve operating
means, fluid pressure operated means for operat-
ing the pilot valve and having opposed chambers
and a diaphragm therebetween, said diaphragm
being connected to said pilot valve, means for
supplying fluid pressure to the chambers on the

. opposite sides of said diaphragm, said diaphragm

70
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being adapted under normal flow of fluid in the
pipe line to retain the pilot valve in position to
hold the control valve in main valve open posi-
tion, said didaphragm being operable upon an in-
crease in flow in the pipe line to actuate the pilot
valve to effect operation of said control valve to
effect closing of the main valve, means for con-
necting one of the diaphragm chambers with g
sewer when the main valve is in closed position
for rendering said diaphragm inoperative, and
means for disconnecting said diaphragm cham-
ber from the sewer and for connecting the same
with a source of fiuid under pressure to thereby
restore the diaphragm to an operative condition.

6. The combination with a pipe Iine having a
check valve therein and fluid pressure operated
mechanism for said valve, of a fluid Dressure
operated control valve for said m i &
pilot valve for controlling the operating pressure
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of said control valve, fluid pressure responsive
means operatively connected with the pipe line
and responsive to variations in pipe line pressure
for operating said pilot valve, said pilot valve
being positioned by its operating means to effect
operation of the control valve so as to maintain
“the check valve open under predetermined nor-
mal flow of fluid in the pipe line, said pilot valve
being operable by its operating means when the
flow in the pipe line exceeds a predetermined
amount to effect operation of the confrol valve
so as to effect closing of the check valve, a fluild
connection controlled by the pilot valve and nor-
mally closed when the check valve is open and
opened by the pilot valve when the check valve
is in closed position for exhausting fiuid pressure
from the pilot valve operating means to render
the same inoperative when the check valve is
closed, and an independent means for controlling
said exhausting connection and operable {0 re-
store fluid pressure to the pilot valve operating
means. .

7. In a valve control system, the combination
with a valve having a port connected with- a
sewer, a pilot valve for controlling communica-
tion to said port, fluid pressure operated means
for operating said pilot valve, means for supply-
ing operating fluid to said fluid pressure operated
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means, said fluid pressure operated means being -

operable under a predetermined condition to re-
tain the pilot valve in posifion to close the com-
munication to said port and being operable under
a condition other than the predetermined condi-
tion to move the pilot valve to a position in which
communication through the port is open, and a
connection between the fluid pressure operating
means and said pilof valve to connect the fluld

pressure operating means through said port to.

the sewer when the pilot valve is open to thereby
render 'said fiuid pressure means inoperative. -

8. In a valve control system, the combination
with a valve having a port connected with &
sewer, of a pilot valve for controlling communica-
tion to said port, fluid pressure operated means
_ for operating said pilot valve, means for supply-
ing operating fluid to said fluid pressure operated

means, said fluid pressure operated means being .

operable under & predetermined condition to re-
tain the pilot valve in position to close the com-
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munication to said port, said fluid pressure oper-
ated means being operable under a condition .
other than the predetermined condition to move
the pilot valve to & position in which communica-
tion through the port is open, a connection be-
tween the fluid pressure operating means and
said pilot valve for connecting the fluid pressure
operating means through said port to the sewer
when the pilot valve is open to thereby render
said fluid pressure means inoperative, and means
for controlling communication through said con-
necting means so that the open communication
of the fluid pressure means with the sewer can
be controlled independently of the pilot valve
and thereby restore the fluid pressure means to
an operative condition.

9, In a fluid control means, the combination
with a valve having a port connected with a
sewer, a. pilot valve for controlling communica-
tion to said port, fluid pressure operated means
for operating the pilot valve, said fluid pressure
operated means having opposed chambers and a
diaphragm therebetween, said diaphragm being-
connected to said pilot valve, means for supply-
ing fluid pressure to the chambers on the oppo-
site sides of the diaphragm, said diaphragm being
operable under a predetermined condition when
an excess of fluid pressure is supplied to one
chamber and the diaphragm is unbalanced to
move in the direction in which the pilot valve
closes the communication to said port, said dia-
phragm being operable under a condition other
than the predetermined condition when the dia-

_phragm is unbalanced in the opposite direction

so that the pilot valve is moved to open com-
munication to said port, a connection between
the first diaphragm chamber and the pilot valve
for venting operating fluid from said first cham-
ber through said port.and to the sewer when the
port is open by said pilot valve, thereby rendering
said diaphragm inoperative, and means for con-
trolling communication through said connecting
means so that the open communication of the -
diaphragm chamber with the sewer can be con-
trolled independently of the pilot valve to restore
the diaphragm to an operative condition.

EUGENE C. BRISBANE.
FRANK E. PEACOCK.




